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Abstract

3XEOLF IDFLOLILHV DUH RQH R1 WKH LPSRUIDQH DVVHIV IKDIF VXSSRUK FLILTHQV GDLON DFILYLWLHV IV EHQHILW FDQ EH VKDUHG EN D 0DUJH
QXPEHU RI SHRSOH LQ D JLYHQ UHJLRQ +RZHYHU PDQ\ SXE(LF IDFLOLILHV IRXQG LQ IKH 6LGRDUR SHJHQF\ DUHD DUH QRM
PDLQWDLQHG VXFK DV URDGYV EXV VIRSV IUDVK FDQV VLGHZDONV SDUNV  VWUHHI OLJKWLQJ WUDIILF OLJKWV DQG WUDIILF VLIQV ZKLFK
FDQ FDXVH GLVFRP IRUI ZKHQ XVLQJ SXEOLF IDFLOLILHY 7KHVH FRQGLILRQV FRX0G EH PLQLPL]HG ZKHQ 0RFD0 JRYHUQPHQIV LQYROYH
VRFLHILHV IR PDLQIDLQ RU PRQUIRU IKHP  7KH RENHFILYH R1 WKLY VIXG\ LV R FUHDWH DQ LQUHJUDWHG VPDUI FLIN PRELOH DSSOLFDILRQ
IIKDW FDQ EH XVHG IR UHSRUI GDPDJH IR SXEOLF IDFLOLILHV XVLQJ WKH 45 &RGH WKDIl KDV EHHQ DIIDFKHG IR IKHP ,Q IKLV VIXG\ WKH
ZDIHUIDO PHIKRG ZDV XVHG DV D GHYHIRSPHQW PHIKRG 7KH UHVXOW RI WKLY VIXG\ LV D PRELOH DSSOLFDILRQ ZKLFK LV H[ SHFIHG
IR EH XVHIX0 IRU PRQURULQJ SXEOLF IDFLOLILHV LQ 6LGRDUIR $FFRUGLQJ IR WKH UHVXOWV WKH DSSOLFDILRQ ORRNV KHOSIX0 DQG
FRPSDILEOH ZLIK D00 $QGURLG GHYLFHV

Keyword: ORELH $SSILFDILRQ 45 &RGH 6PDUI &LIN 3XEOLF ) DFLOLILHV

1. INTRODUCING

7HFKQRIRJIN GHYHORSPHQI LV FXWHQIO\ PRYLQJ DIf D EUHDNQHFN SDFH ODULRXV IHFKQRORJILFDO LQQRYDILRQV DSSHDU IR PDNH
KXPDQ DFILYLILHV HDVLHU LQ D YDULHI\ R GLVFLSOLQHV UDQJLQJ IURP OLIKH IR KHDY\ ZRUN > § 6PDUI FLILHV DUH RQH RI IKH
IHFKQRORJLHV WKDI LV FXWHQION D KRIl LWXH D00 DURXQG IKH ZRUIG > @ 7KH UHDVRQ LV KD VPDUI FLILHV DUH D JUHDI LQQRYDILRQ
DLPHG DIl DGYDQFLQJ D FLIN ZLIK IKH KHOS RI LQIRUPDILRQ IHFKQRIRJIN IIKDI UXQV RQ PRELOH GHYLFHV > @ /LIHUDOO\ D VPDUN FLIN
FDQ EH GHILQHG DV D FLI\ ZLIK D FRQFHSH IKDIf LV FDUHIX00\ EXLOV IRU IKH EHQHILI RI IKH FLILTHQV ZKR OLYH WKHUH HVSHFLDOO\ LQ
IHUPV RI UHVRXUFH PDQDJHPHQI IKDI LV PRUH HIILFLHQN DQG HITHFILYH > @ & 7KH VPDUI FLI\ FRQFHSI LV YLHZHG DV D ZD\ IR
XVH LQIRUPDILRQ DQG FRP PXQLFDILRQ IHFKQRORI\ IR KHOS LQGLYLGXDOV EXVLQHVWHV DQG JRYHUQPHQIV PHHI IKHLU QHHGV > @

BLGRDUIR LV RQH RI IKH UHIHQFLHV LQ (DVH -DYD 3URYLQFH ,QGRQHVLD 7KLV FLIN LV DGIDFHQH IR WiKH FLIN RI 6XUDED\D > @ VR
WKLV FLUI\ LV DOVR DIHFIHG EN IKH 10RZ RI XUEDQLIDILRQ > § 7KH SUREOHP FDXVHG EX IKH LQFUHDVLQJ I0RZ RI XUEDQLIDILRQ LV KD
IKH 1UHTXHQI XVH R1 SXEOLF IDFLOLILHV FRX0G FDXVH GLVUXSILRQV > @ ,Q GLGRDUIR LIVHOI #KHUH LV VILOO QR VPDUI FLIN DSSOLFDILRQ
ODQ\ DFILYLILHV VXFK DV UHSRUILQJ GDPDJHG SXEOLF IDFLOLILHV DUH VILO) GRQH PDQXD\ ODQ\ SXEOLF IDFLOLILHV IRXQG LQ UKH
BLGRDUR SHIHQF\ DUHD DUH QRI PDLQIDLQHG VXFK DV URDGV EXV VIRSV IUDVK FDQV VLGHZDONV SDUNV VIUHHI OLJKILQJ WUDIILF
OLIKIV DQG WDIILF VLIQV ZKLFK FDQ FDXVH GLVFRPIRUI ZKHQ XVLQJ SXEOLF IDFLOLILHV 7KH SUREOHP LV WKDW WKH FLILJHQV RI
BLGRDUR KDYH QR LGHD KRZ IR UHSRUI GDPDJHG SXELF IDFLOLILHV ,QWHDG IKH\ SUHIHU IR LIQRUH IKHP $QRIKHU SUREOHP LV
WKDI WKH JRYHUQPHQH KDV GLIILFXOM FROOHFILQJ GDID RQ DX FLIN SURECHPYV LQ 6LGRDUR  7KH JRYHUQPHQI IDNHV D 0RQJ ILPH LI L
ZDQIV IR UHFRUG D00 IKH FLIN SUREOHPY IKDI HLW LQ 6LGRDUIR VR Lif LV QHFHVVDUN. IRU IKH JRYHUQPHQN IR EH DEOH IR XVH IKH
FLILJHQV IR REIDLQ LQIRUPDILRQ UHIDIHG IR GDPDJH IR SXEOLF IDFLOLILHY

7KH VROXILRQ RITHUHG IR RYHUFRPH KLV SURECHP LV DQ LQIHIUDIHG DQG PRELOH VP DUI FLIN DSSOLFDILRQ FDIOHG &LILTHQSSS
ZKLFK LV LQIHQGHG DV D SODHIRUP IRU FLILJHQV IR UHSRUI GDPDJH IR SXEOLF IDFLOLILHV LQ 6LGRDUR VR WKDI IKH JRYHUQPHQI FDQ
HDVLO\ UHFRUG GDPDJH IR SXEOLF IDFLOLILHV DQG UHSDLU IKHP TXLFNON &LILJHQSSSS ZRUNV EX KDYLQJ WKH XVHU VFDQ IKH 45 FRGH
IRXQG RQ HYHU\ SXEOLF IDFLOLIN LQ BLGRDUR WKHQ XSIRDGLQJ D SKRIR DQG GHVFULSILRQ RI IKH GDPDJH = DPDJH IR SXEOLF
IDFLOLILHV KDY KDV EHHQ UHSRUIHG ZL00 EH UHYLHZHG DQG ZL0) EH UHSDLUHG

SHVHDUFK UHODIHG IR IKH IDFLOLI\ GDPDJH UHSRUILQJ VAVIHP LV, PSOHPHQIDILRQ R 5DSLG $SSILFDILRQ ™ HYHIRSPHQI LQ
IKH = HYHIRSPHQI RI 5RDG *DPDJH SHSRUILQJ SSSILFDILRQV  EX 6X\DQIR DQG $QGUL ZKLFK LPSIHPHQIV D URDG GDPDJH
UHSRUILQJ VAVIHP ZLUIK FLILJHQV DV UHSRUIHUV DQG DGPLQV DV iKH JRYHUQPHQI IR IDNH DFILRQ > @ ,Q DGGLILRQ DQRIKHU UHVHDUFK
LV = HE %DVHG $SSOLFDILRQV IRU SHSRUILQJ DPDJH IR )DFLILILHV $Il BIDILRQV DQG ,Q 7UDLQV EN GDQXEDUL Hi D0 ZKLFK
LPSOHPHQIV D IDFLOLIN GDPDJH UHSRUILQJ VAWIHP Dif VIDILRQV IR DVWLVI RIILFHWY LQ PDQDJLQJ UHSRUIV R1 UDLO VHUYLFH XVHWY RQ
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the condition of existing infrastructure [11]. The comparison of this research with the previous one is based on the system
that was built, where damage reporting applications in the previous research are generally oriented towards government
or institute bodies whose data is not open to the public. CitizenApp carries the opposite concept, which is more user-
oriented and designed to look like a social media platform, so that damaged facilities that are shared are visible to the
public.

In this study, the waterfall method was used as a development method, which includes needs analysis, design,
implementation, testing, and maintenance. The system was developed with the React Native framework as a solution to
cut development time and utilize the QR Code feature to make it easier for citizens to report public facilities. This system
is expected to make it easier for the citizens and the government to obtain information related to damage to public facilities
in Sidoarjo.

2. RESEARCH METHODS

The waterfall model is the most widely used model for the development stage [12]. The waterfall method was used to
build the CitizenApp. The waterfall model is referred to the traditional model beginning with requirements analysis,
design, implementation, testing, and maintenance [13]. The method phases to build a CitizenApp are shown in Figure 1.

Needs Analysis
oJ
<P
o
*

Figure 1. Waterfall Method.

2.1 Need Analysis

Needs analysis is a stage in which current problems are analyzed by looking at public facilities in Sidoarjo directly in
order to define the features of the information system required to solve existing problems. The specifications for the needs
of the CitizenApp application are as follows:

a. CitizenApp comes with Bahasa since Bahasa is spoken by the majority of Sidoarjo citize frequenly than
other languages.

b. A QR code scanning feature is required to make ieedsr the citizens of Sidoarjo to report, so they don't have
to fill out as many forms because the QR code saves facility data such as name, category, and coordinates.
c. The user must fill out a form to report public facilities manually, butctiwrdinate problem can be handled by

turning on the GPS to identify geolocation.
d. Users do not need to register an account because Google authentication is used for authentication
e. Users can submit reports in order to earn badges and become the best reporter



JURNAL TEKNOINFO!

Volume 16, Nomor 2, Juni 2022, Page 408-419!

ISSN: 1693-0010(Print), ISSN: 2615-224X(Online)!

$YDLODEOH RQOLQH DW KWWSV HMXUQDO WHNQRNUDW

2.2 Design

Design is the stage in which we provide a complete picture of what needs to be done and how we want the system to
look. Flowcharts, use case, and entity relational databases are used in the design stages.

a. Flowchart is a collection of notation diagram symbols to show the sequence of operations and data flow in the
system. This flowchart can represent graphics on the system in terms of physical relationships between entities
[14]. Based on flowchart in Figure 2, when the user opens the application, it will immediately display a splash
screen. It will then take you to the login screen. The user can input his email and password on the login screen.
The user will be unable to login if the data entered by the user is wrong. The main page will appear after the
user has successfully logged in. Users can produce reports using the QR-code feature on the main page.

GET Report Data
from service

Home Page

Splash Page

Add Report Page

L2

Login with

google

Figure 2. Flowchart.

b. Use case diagrams depict the relationship between one or more actors in the system. It's important to understa
that use cases and use case diagrams are not the same thing. This diagram is used as a grouping of several
cases that have been describedvipusly, and is useful in compiling the requirements of a system and
communicating the design with customgrs]. Based onuse case diagraim Figure3, damage to public facilities
can be reported by users. Users can also ntaeges and delete reports that have already been published. After
a user submits a report, the admin will check to see if it is valid. If the report is invalid, the administrator can
change or delete it.

Login/Logout

Scan QR Code \
Report Facilities . P
<extend; L
.

/
/

Report verification

Figure 3. Use Case Diagram

Check status

Check status

I"#
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c. The databaseéesign is described in the entity relationship diagfaseddata database design in figdrethere
are seven entities, including users, badge_list, badge, report, category, facility, and admin. It can be seen that tt
most important entity is the regpbecause it is almost related to all the existing entities.

Users Report
email varchar 3 8:1_0 id_report PK
name varchar email FK
avatar varchar id_facility K O——
created_dt date id_category K O—
desc varchar
Badge_list
image varchar
id_badgelist PK o__\
status varchar
name varchar
created_dt date
requirement varchar
image varchar Category
id_category X o—/
Badge name varchar
id_badge PK.
email varchar " O—/ Facility
id_badgelist K O—~ id_tacility o
name varchar
Admin

latitude varchar
id_admin PK

longtitude varchar
email varchar

password varchar

name varchar

Figure 4. Database Design
2.3 Implementation

Implementation is the process of turning the design's results into a real-world application that the citizens of Sidoarjo
may access. React Native will be used as a framework in combination with the JavaScript programming language to
create CitizenApp. React Native is a framework designed by Facebook to make mobile app development easier. It allows
developers to create native apps for Android and i0S using only one programming language, JavaScript. [16].

2.4 Testing

Testing is a stage in the development process that determines whether or not the final application will perform as
planned. Blackbox testing and compatibility testing are used at this stage. Black-box testing is a software testing method
that focuses on the software's functional requirements. The goal is to ensure that if there is a mistake in the input data on
any part of the application system, the error message is displayed correctly [17].

2.5 Maintenance

The waterfall method's last stage is maintenance. Software that passes the evaluation will immediately begin system
maintenance [18] by repeating the development process from the beginning in order to improve current software.
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3. RESULT AND DISCUSSIONS

3.1 Result of CitizenApp Development
7TKHHVWIOMWSSOLFDWLRQ VFUHHQVY WKDW KDYH EHHQ GHYHORSHG DUH C

a. The splash screen is the initial page that appears when the application is lalihehgulash screen display can
be seen in Figurk.

N

Citizen

Figure5. 6 SODVK 6FUHHQ

b. A login page will display after the splash screen. As explained in the needs analysis, Google authentication is
used to make it easier for users to loglihelogin screerdisplay can be seen in Figue

Selamat Datang Kembali.
Anda telah ditunggu!
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Figure 6. Login Screen

c. After logging in, a user is directed to the hosteeen There are two sections on the home page: information
section and recent report sectidhehome screerdisplay can be seen in Figurfe

Beranda

Gunakan
QR CODE

Laporan Terbaru

kerusakan fasilitas umum terkini

Diverifikasi

Lampu Jalan Raya Candi
at di depan

Figure 7. Home Screen

d. Users can scan QR codes that are spread throughout Sigohlipfacilities. If the facility does not have a QR
code, the user can manually report it with gpsedion. The QR Code screedisplay can be seen in Figuse

Laporkan Manual

Figure 8. QR Code Screen
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e. There is a form related to the facility to be reported on the add a =s=peen The form is automatically filled
up when you use the QR code feat(iteeadd report screedisplay can be seen in Figude

)

« Tambahkan Laporan

Nama Fasilitas

Halte Keramean

Kategori

gwertyudiop
asdf gh jk |

¢ zxcvbnma@®@
723 , © - @/

Figure 9. Add Report Screen

f. The explorescreenis a collection of all user reports that can be viewed by other users. so that the citizenApp
looks like a social media platforfihe add explore screeatiisplay can be seen in Figuté.

Jelajahi

Diverifikasi

Halte Dinas Perhubungan

ubin rusak, ketor, dan penerangan mati

Muhammad Andika Putra
Hunter ¥

Diverifikas]

Halte GOR Sidoarjo
3

Figure 10. Explore Screen
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g. The report detailscreenis apagethat shows details of user reports based on Google Magseport details
screerdisplay can be seen in Figut.

@ Pelapor
jagad.xyz
@ Alamat

SPBU 54.612.06 Ngaban Tanggulangin, JI. Raya
anggulangin, sidoarjo, East Java 61271,

) LJ X U HReport Details Screen

h. Leaderboargcreemnshow users based on how many times they've reported. This feature is intended to motivate
users to compete for the highest ranking in the leaderbdhedeaderboardcreendisplay can be seen in Figure
12.

Peringkat

b Muhammad Andika
1 0% putra 0 Laporan
Hunter @

3 Ananda Prasetyo

&
L 2

Faisal Surya

@
@
-, @
88 ® ih 4

) LJ X U HLeaderboard Screen
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i. The profilescreercontains information about the user, such as images, names, the number of reports, and badges
Theprofile screerdisplay can be seen in Figut8.

o0

Profil Logout

Laporan Lencana

Figure13. 3URILOH 6FUHHQ

3.2 Black-Box Testing

%OERN WHVWLQJ WHDVWLRIWRPBWKRG WKDW IRFXVHV RQ WKKHH VRIREZDWY
EODEFFR] WHVWLQJ RI &LWL]JHQ$SS LV GHSLFWHG LQ 7DEOH

Table1l. % ODAR[ 7HVWLQJ
THVWLQJ 6FH! (ISHFWHG 5/ 5HVX

2SHQ WKH DSS Rt 7TKBSSOLFDWL 3DVV
GHYLFHYV WKH GHYLFH \

2SHQ WKH D@BKRt 7TKH DSSOLFDV 3DVV
WDEOHW WKH GHYLFH \

2SHQ WKH D®FR( 7TKH DSSOLFDV 3DVV
WDEOHW WKH GHYLFH \

/IRJILQ EXWWRQ L' *R WR WKSDKR 3DVYV
/IRIRXW EXWWRQ *R WR WKH OR 3DVV
&KDQJH UHSRUW 5HSRUWYVY FKD 3DVYV

RQ WKH VHOH
FDWHJRU\
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Scroll down to > 10 reports.

scan using a valid QR Code.

scan using invalid QR Code.

Add reports manually with
GPS on.

Add reports manually with
GPS off.

The report form is
completely filled out.
The form was not filled out.

Use the app when the
internet is off.

When the scroll has
reached 10 reports, the
pagination will work

Redirected to the add
report page with the
filled-out form.

Redirected to the add
report page, but the
form will not be filled
in

Redirected to the add
report page with the
app fetching device
coordinates.

A popup appears with a
suggestion to turn on
the GPS.

The share button can be
pressed.

The share button can't
be pressed.

redirected to an error
page.

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

3.3 Compatibility Testing

This test is performed with the goal of determining device compatibility when the program is run on different user
devices. Table 2 shows compatibility testing.

Table 2. Compatibility testing

Device Name Screen Size (inch) Result
Realme 7 6.5” Pass
Realme 3 6.22” Pass
Samsung S21 6.2” Pass
Redmi Note § Pro 6.53” Pass
Huawei Nova 4 6.40” Pass
Samsung J2 Prime 5.0” Pass
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Oppo A5 2020 6.50” Pass
Xiaomi Redmi 5 5.7” Pass
Oppo F7 6.23” Pass
Redmi Note 9 Pro 6.67” Pass

3.4 Users Feedback

The results were analyzed to see if CitizenApp was effective. An online poll on https://jagad.dev/feedback was used
to determine the reliability of this CitizenApp among users. The questions were written on this website and distributed to
the respondents via a URL link. The survey included a total of twenty (20) participants.

A total of 3 questions were asked in the questionnaire, including "Does this app have no issues when installed on your
devices?", "Do you think this app helps to handle the damaged public facilities?", and "If you are a user, does the QR
code system shorten your time to report damaged public facilities?".

For the question "Does this app have no issues when installed on your devices?", 17 of the 20 respondents responded
"Very Good" (4), while 3 respondents said "Good" (3). Then, the next question, "Do you think this app helps to handle
the damaged public facilities?", 15 of the 20 respondents responded "very helpful" (4), while 5 respondents said "helpful"
(3). Then, for the last question, "If you are a user, does the QR code system shorten your time to report damaged public
facilities?", 19 of the 20 respondents responded "very helpful” (4), while 1 respondent said "helpful” (3).

Based on Figure 16, the highest percentage is 85% that represents "very good & very helpful" and the other is 15%
which indicates "good & helpful". It can be concluded that CitizenApp helps citizens of Sidoarjo to report damage to
public facilities.

(3) Good & Helpful ~ @ (4) Very Good & Very Helpful

Figure 16. Users Feedback

4. CONCLUSION

Based on the results and discussion described in the previous chapter, it can be concluded that the CitizenApp
application has been successfully developed and released on the Play Store to help monitor the feasibility of public
facilities in Sidoarjo, so that the government can easily collect information about damage to public facilities in Sidoarjo.
System development uses the waterfall method, including needs analysis, design, implementation, testing and
maintenance.The CitizenApp application is tested using black box testing and compatibility testing shows that the
application is compatible with all Android devices.
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Abstract

Public facilities are one of the important assets that support citizens' daily activities. Its benefits can be shared by a large
number of people in a given region. However, many public facilities found in the Sidoarjo Regency area are not
maintained, such as roads, bus stops, trash cans, sidewalks, parks, street lighting, traffic lights, and traffic signs, which
can cause discomfort when using public facilities. These conditions could be minimized when local governments involve
societies to maintain or monitor them. The objective of this study is to create an integrated smart city mobile application
that can be used to report damage to public facilities using the QR Code that has been attached to them. In this study, the
waterfall method was used as a development method. The result of this study is a mobile application which is expected
to be useful for monitoring public facilities in Sidoarjo. According to the results, the application looks helpful and
compatible with all Android devices.

Keyword: Mobile Application, QR Code, Smart City, Public Facilities.

1. INTRODUCING

Technology development is currently moving at a breakneck pace. Various technological innovations appear to make
human activities easier in a variety of disciplines, ranging from light to heavy work [1]. Smart cities are one of the
technologies that is currently a hot issue all around the world [2]. The reason is that smart cities are a grea.movation
aimed at advancing a city with the help of information technology that runs on mobile devices [3]. Literally, a smart city
can be defined as a city with a concept that is carefully built for the benefit offfije citizens who live there, especially in
terms of resource management that is more efficient and effective [4][5]. The smart city concept is viewed as a way to
use information and communication technology to help individuals, businesses, and governments meet their needs [6].

Sidoarjo is one of the regencies in East Java Province, Indonesia. This city is adjacent to the city of Surabaya [7], so
this city is also affected by the flow of urbanization [8]. The problem caused by the increasing flow of urbanization is that
the frequent use of public facilities could cause disruptions [9]. In Sidoarjo itself, there is still no smart city application.
Many activities, such as reporting damaged public facilities, are still done manually. Many public facilities found in the
Sidoarjo Regency area are not maintained, such as roads, bus stops, trash cans, sidewalks, parks, street lighting, traffic
lights, and traffic signs, which can cause discomfort when using public facilities. The problem is that the citizens of
Sidoarjo have no idea how to report damaged public facilities. Instead, they prefer to ignore them. Another problem is
that the government has difficulty collecting data on all city problems in Sidoarjo. The government takes a long time if it
wants to record all the city problems that exist in Sidoarjo, so it is necessary for the government to be able to use the
citizens to obtain information related to damage to public facilities.

The solution offered to overcome this problem is an integrated and mobile smart city application called CitizenApp,
which is intended as a platform for citizens to report damage to public facilities in Sidoarjo, so that the government can
easily record damage to public facilities and repair them quickly. CitizenApp works by having the user scan the QR code
found on every public facility in Sidoarjo, then uploading a photo and description of the damage. Damage to public
facilities that has been reported will be reviewed and will be repaired.

Research related to the facility damage reporting system is "Implementation of Rapid Application Development in
the Development of Road Damage Reporting Applications" by Suyanto and Andri, which implements a road damage
reporting system with citizens as reporters and admins as the government to take action [10]. In addition, another research
is "Web-Based Applications for Reporting Damage to Facilities At Stations and In Trains" by Sanubari et al., which
implements a facility damage reporting system at stations to assist officers in managing reports of rail service users on
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the condition of existing infrastructure [11]. The comparison of this research with the previous one is based on the system
that was built, where damage reporting applications in the previous research are generally oriented towards government
or institute bodies whose data is not open to the public. Citizen App carries the opposite concept, which is more user-
oriented and designed to look like a social media platform, so that damaged facilities that are shared are visible to the
public.

In this study, the waterfall method was used as a development method, which includes needs analysis, design,
implementation, testing, and maintenance. The system was developed with the React Native framework as a solution to
cut development time and utilize the QR Code feature to make it easier for citizens to report public facilities. This system
is expected to make it easier for the citizens and the government to obtain information related to damage to public facilities
in Sidoarjo.

2. RESEARCH METHODS

The waterfall model is the most widely used model for the development stage [12]. The waterfall method was used to
build the CitizenApp. The waterfall model is referred to the traditional model beginning with requirements analysis,
design, implementation, testing, and maintenance [13]. The method phases to build a CitizenApp are shown in Figure 1.

Needs Analysis
-
<>
o
*

Figure 1. Waterfall Method.

2.1 Need Analysis

Needs analysis is a stage in which current problems are analyzed by looking at public facilities in Sidoarjo directly in
order to define the features of the information system required to solve existing problems. The specifications for the needs
of the CitizenApp application are as follows:

a. CitizenApp comes with Bahasa since Bahasa is spoken by the majority of Sidoarjo citizens more frequently than
other languages.

b. A QR code scanning feature is required to make it easier for the citizens of Sidoarjo to report, so they don't have
to fill out as many forms because the QR code saves facility data such as name, category, and coordinates.

c. The user must fill out a form to report public facilities manually, but the coordinate problem can be handled by
turning on the GPS to identify geolocation.

d. Users do not need to register an account because Google authentication is used for authentication

e. Users can submit reports in order to earn badges and become the best reporter.
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2.2 Design

Design is the stage in which we provide a complete picture of what needs to be done and how we want the system to
look. Flowcharts, use case, and entity relational databases are used in the design stages.

a.  Flowchart is a collection of notation diagram symbols to show the sequence of operations and data flow in the
system. This flowchart can represent graphics on the system in terms of physical relationships between entities
[14]. Based on flowchart in Figure 2, when the user opens the application, it will immediately display a splash
screen. It will then take you to the login screen. The user can input his email and password on the login screen.
The user will be unable to login if the data entered by the user is wrong. The main page will appear after the
user has successfully logged in. Users can produce reports using the QR-code feature on the main page.

Add Report Page

Figure 2. Flowchart.

b. Use case diagrams depict the relationship between one or more actors in the system. It's important to understand
that use cases and use case diagrams are not the same thing. This diagram is used as a grouping of several use
cases that have been described previously, and is useful in compiling the requirements of a system and
communicating the design with customers [15]. Based on use case diagram in Figure 3, damage to public facilities
can be reported by users. Users can also make changes and delete reports that have already been published. After
a user submits a report, the admin will check to see if it is valid. If the report is invalid, the administrator can

change or delete it.

/

\ Check status
\

\. Report verification

Figure 3. Use Case Diagram

410




JURNAL TEKNOINFO

Volume 16, Nomor 2, Juni 2022, Page 408-419

ISSN: 1693-0010(Print), ISSN: 2615-224X(Online)

Available online at https://ejurnal.teknokrat.ac.id/index.php/teknoinfo/index

c. The database design is described in the entity relationship diagram. Based data database design in figure 4, there
are seven entities, including users, badge_list, badge, report, category, facility, and admin. It can be seen that the
most important entity is the report, because it is almost related to all the existing entities.

Users Report
" id_report nt ”
il varchar » t{
name varchar Oenail s
avatar varchar id_facility t " O—
cxeated_dt date 1d_category t "0~
desc varchar
Badge_list
inage varchar
id_badgelist t " O—~
status varchar
nane varchar
created_dt date
requirement varchar
inage varchar Category
id_category "o
Badge nase varchar
id_badge int ”
email varchar "o Facility
id_badgelist t MOo— g facility int " O—o
nate varchar
Admin
latitude varchar
id_admin int L
longtitude varchar
enail varchar
password varchar
nate varchar

Figure 4. Database Design
2.3 Implementation

Implementation is the process of turning the design's results into a real-world application that the citizens of Sidoarjo
may access. React Native will be used as a framework in combination with the JavaScript programming language to
create CitizenApp. React Native is a framework designed by Facebook to make mobile app development easier. It allows
developers to create native apps for Android and 10S using only one programming language, JavaScript. [16].

2.4 Testing

Testing is a sta@@lin the development process that determines wheth@or not the final application will perform as
planned. Blackbox testing and compatibility testing are used at this stage. Black-box testing is a software testing method
that focuses on the software's functional requirements. The goal is to ensure that if there is a mistake in the input data on
any part of the application system, the error message is displayed correctly [17].

2.5 Maintenance

The waterfall method's last stage is maintenance. Software that passes the evaluation will immediately begin system
maintenance [18] by repeating the development process from the beginning in order to improve current software.
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3. RESULT AND DISCUSSIONS

3.1 Result of CitizenApp Development
The result of application screens that have been deve?ed are listed below:

a. The splash screen is the initial page that appears when the application is launched. The splash screen display can

be seen in Figure 5.

N

Citizen

Figure 5. Splash Screen

b. A login page will display after the splash screen. As explained in the needs analysis, Google authentication is
used to make it easier for users to log in. The login screen display can be seen in Figure 6.

- 20

selamat Datang Kemball

Anda telah ditunggu!
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C.

d.

Figure 6. Login Screen

After logging in, a user is directed to the h.le screen. There are two sections on the home page: information
section and recent report section. The home screen display can be seen in Figure 7.

Gunakan
QR CODE

Figure 7. Home Screen

Users can scan QR codes that are spread throughout Sidoarjo public fa.ties. If the facility does not have a QR
code, the user can manually report it with gps tumed on. The QR Code screen display can be seen in Figure 8.

Figure 8. QR Code Screen
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e. There is a form related to the facility to be reported o.he add a report screen. The form is automatically filled
up when you use the QR code feature. The add report screen display can be seen in Figure 9.

€ Tambahkan Laporan

gwertyuiop
asdfghjk.||
¢ zxcvbnanmg@

ns3 , © (/]

Figure 9. Add Report Screen

f.  The explore screen is a collection of all user nepot.hat can be viewed by other users. so that the citizenApp
looks like a social media platform. The add explore screen display can be seen in Figure 10.

Halte Dinas Parhubungan

1 sk RSO Can ponrangan v

)

Halte GOR Sidoarjo

Figure 10. Explore Screen
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g. .ne report details screen is a page that shows details of user reports based on Google Maps. The report details
screen display can be seen in Figure 11.

Halte Keramean

Figure 11. Report Details Screen

h. Leaderboard screen show users based on how many times they've reported. .ns feature is intended to motivate
users to compete for the highest ranking in the leaderboard. The leaderboard screen display can be seen in Figure

12.

Paringkat

Muhammad Andika
Putra

Figure 12. Leaderboard Screen
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i.  The profile .‘een contains information about the user, such as images, names, the number of reports, and badges.
The profile screen display can be seen in Figure 13.

vin
Profil ogout
v ’ }
Jogadayz
1 2

Figure 13. Profile Screen

3.2 Black-Box Testing

Black-box testing is a software testing method that focuses on the software's functional requirements. The process

black-box testing of CitizenApp is depicted in Table 1.

Table 1. Black-Box Testing

Testing Scenario

Expected Result

Result

Open the app on phone
devices.

Open the app on 7-inch
tablet.

Open the app on 10-inch
tablet.

Login button is pressed.
Logout button is pressed.

Change reports by category.

[he application follows
the device's screen.

[he application follows
the device's screen.

The application follows
the device's screen.

Go to the home page.
Go to the login page.
Reports change based

on the selected
category.
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Pass

Pass

Pass

Pass
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Scroll down to > 10 reports. When the scroll has Pass
reached 10 reports, the
pagination will work

scan using a valid QR Code. Redirected to the add Pass
report page with the
filled-out form.

scan using invalid QR Code.  Redirected to the add Pass
report page, but the
form will not be filled
in

Add reports manually with Redirected to the add Pass
GPS on. report page with the
app fetching device
coordinates.
Add reports manually with A popup appears witha  Pass
GPS off. suggestion to tum on
the GPS.
The report form is The share button canbe  Pass
completely filled out. pressed.
The form was not filled out. The share button can't Pass
be pressed.
Use the app when the redirected to an error Pass
intemet is off. page.

3.3 Compatibility Testing

This test is performed with the goal of determining device compatibility when the program is run on different user
devices. Table 2 shows compatibility testing.

Table 2. Compatibility testing

Device Name Screen Size (inch) Result
Realme 7 6.5” Pass
Realme 3 6.22” Pass
Samsung S21 6.27 Pass
Redmi Note 8 Pro 6.53” Pass
Huawei Nova 4 6.40” Pass
Samsung J2 Prime 5.0” Pass
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Oppo A5 2020 6.50” Pass
Xiaomi Redmi 5 5.7 Pass
Oppo F7 6.23” Pass
Redmi Note 9 Pro 6.67” Pass

3.4 Users Feedback

The results were analyzed to see if CitizenApp was effective. An online poll on https://jagad.dev/feedback was used
to determine the reliability of this CitizenApp among users. The questions were written on this website and distributed to
the respondents via a URL link. The survey included a total of twenty (20) participants.

A total of 3 questions were asked in the questionnaire, including "Does this app have no issues when installed on your
devices?", "Do you think this app helps to handle the damaged public facilities?", and "If you are a user, does the QR
code system shorten your time to report damaged public facilities?".

For the question "Does this app have no issues when installed on your devices?", 17 of the 20 respondents responded
"Very Good" (4), while 3 respondents said "Good" (3). Then, the next question, "Do you think this app helps to handle
the damaged public facilities?", 15 of the 20 respondents responded "very helpful" (4), while 5 respondents said "helpful"
(3). Then, for the last question, "If you are a user, does the QR code system shorten your time to report damaged public
facilities?", 19 of the 20 respondents responded "very helpful" (4), while 1 respondent said "helpful" (3).

Based on Figure 16, the highest percentage is 85% that represents "very good & very helpful" and the other is 15%
which indicates "good & helpful". It can be concluded that CitizenApp helps citizens of Sidoarjo to report damage to
public facilities.

® (3) Good & Helpful @ (4) Very Good & Very Helpful

Figure 16. Users Feedback

o
4. CONCLUSION

Based on the results and discussion described in the previous chapter, it can be concluded that the CitizenApp
application has been successfully developed and released on the Play Store to help monitor the feasibility of public
facilities in Sidoarjo, so that . government can easily collect information about damage to public facilities in Sidoarjo.
System development uses the waterfall method, including needs analysis, design, implementation, testing and
maintenance. The CitizenApp application is tested using black box testing and compatibility testing shows that the
application is compatible with all Android devices.
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